Copper chaperones, intracellular copper trafficking proteins. Function, structure, and mechanism of action.
This review summarizes findings on a new family of small cytoplasmic proteins called copper chaperones. The copper chaperones bind and deliver copper ions to intracellular compartments and insert the copper into the active sites of specific partners, copper-dependent enzymes. Three types of copper chaperones have been found in eukaryotes. Their three-dimensional structures have been determined, intracellular target proteins identified, and mechanisms of action have been revealed. The Atx1 copper chaperone binds Cu(I) and interacts directly with the copper-binding domains of a P-type ATPase copper transporter, its physiological partner. The copper chaperone CCS delivers Cu(I) to Cu,Zn-superoxide dismutase 1. Cox17 and Cox11 proteins serve as copper chaperones for cytochrome c oxidase, a copper-dependent enzyme.